CLAIMS 




-What— is claimed- is-: 



1. A device for providing aniular displacement of an axis 
in a direction selected from/ the X or Y direction or 
rotational movement about the / Z direction with respect to 
said axis, comprising: 

a magnetic core element /producing a magnetic field and 
defining a Z axis, said core element being capable of 
displacement in the X and |Y directions respectively, and 



also rotational movement aboiit the Z axis; 



coil means proximate^id core^lement for introducing 
a distortion force in saldJWfee lament in at least one of 
said X and Y directions or |bout said Z axis as desired; and 



I 



mounting means for Suspending said core element with 
respect to said coil meins to permit relative movement 
therebetween in response to said distortion force. 



2. The device of claim 1, wherein said mounting means 
comprises a spring mounti|g one end of said core element and 
one end of said coil mean? 



3. The device of cliim 1, wherein said mounting means 
comprises a pair of sp/ings each mounting one end of said 
core element and one end of said coil means. 
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4. The device claim 1, wherein ?aid core eleme 
an axial mount aligned along said | 



nt includes 



Z axis and positioned to 



move 



in response to movement of sal^ core element 



5. The device of claim 4, v 
includes a mirror mounted thereon i 
said distortion force. 



wherein 



6. The device of claim 5, 
in a plane generally perpendicular 



herein said axial mount 
or movement in response to 



said mirror is aligned 
to said Z axis. 



The device of claim 5, where^^^ sa^id mirror is aligned 
in a plane generally parallel to s|id^is. _ 

c i»«n, 1 Ihich further includes a 
g The device of claim 1, V^icn 

A- r. crlid core element and said 
ferromagnetic ring surrounding s^id 

^ y A . roil wouni around a portion of the 
coil means includes a coil woun| 

periphery of said ring. 

. , .^^ 1 uheriin said coil means includes 
The device of claim 1, wherein saj. 

Z axis and spaced from said 



an annular coil surrounding said 
core element. 



which further includes a 



in The device of claim 1/ 

A^nn said coil element and spaced 
ferromagnetic ring surrounding 

,.om said core element to defi e an annul.r gap 

. 1 Ho, a first aniular coil surrounding 
coil means includes a firsc j 

axis and mounted in said annula^ gap. 
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11. The device of claim 10, which further includes a second 
coil around a portion of the periphery of said ring. 
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12. The device of claim 11/ wh 
subatantially penetrates only one s 



rein said magnetic field 
Lde of said second coil. 



13, The device of claim 8/ where .n said ferromagnetic ring 
has at least one bearing plate mou^nted on one end of said 
ring, said core including an axial nount aligned along said Z 

axis and positioned to moved in resfponse to movement of said 

I 

core, said mount being journaled in said bedring plate to 
'restrict movement of said mount to [rotational movement about 
said Z axis. * 




14. The device of claim 13, whereiin said- ferromagnetic ring 

{ 

includes a second bearing plate mounted on the opposite end 

i 

of said ferromagnetic ring to said |f irst bearing plate, said 



mount also being journaled in said second bearing plate to 

I 

further restrict angular displacement of said axis to 
rotation in said Z axis. 
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15. The device of claim 8, wherein said mounting means 

comprises at least one pair off springs each mounted at 

opposite ends of said magnetic core. 
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16. The device of claim 11 wherein, said mounting means 
comprises at least one pair of springs each mounted at 
opposite ends of said magnetic core. 



17 , A d^J^^ for providing angular - d-j^^cement of- an- axis^ 

in a direction selected from the I X or Y direction or 
-rotational_mov_emen-t- about—the Z _ direction, wit h__ respect to 
said axis, comprising: 



a magnetic core element producing a magnetic field and 
defining a Z. .axis, said core element being capable of 
displacement in the X and Y directions respectively, and also 
rotational movement about the Z axis;. 



ing at legist a portion of 
:ortion force in at least 
ut Z axis as desired. 



a ferromagnetic ring surround 
said core element to produce a dis 
one of said X and Y directions o 

said ring including a coil wouM^jarJ^rnd a portion of the 

_ r. 

periphery thereof; and 

mounting means for suspending said core element with 



respect to said coil means to 



permit relative movement 



therebetween in response to said distortion force. 



18. The device of claim 17, where 
annular ring centered on said axis. 



tin said ring comprises an 



19. The device of claim 17, wherlin said ring comprises an 
annular ring centered on said axJ^k and having a gap in its 
periphery at a location radially o^pposite said coil. 

20. The device of claim 17, whjrein said ring comprises an 



annula 



r ring centered on said axis ar 



nd having a gap in its 



periphery ^j^^aid coil -comprises- twi^j^ls wound on the 
periphery of said coil and each Spaced approximately 90* 
radially from 8aid_gap^ 



21, The device of claim 21, 
element is sized to have a length 
portion of the periphery 180° radi 
width shorter than said lengthl to 
between said element and said ring 



wherein said magnetic core 
facing said gap and^ the 
ally from said gap and a 
provide increased spacing 
])rpxiinate said two coils. 



22. The device of claim 17, where 

magnetic damper means for reducing 

said ring and said core element 

radially from said coil. ^ - 




in said ring includes a 
the annular gap between 
at a point about 180*^ 



23. The device of claim 22 wherein said magnetic damper 
means includes a radially inwardly facing screw threaded to 
adjustably vary the distance between said screw and said 

coil. 



24. The device of claim 6, w 
attached at one end of said core el 



herein a solenoid coil is 
ement. 



25. The device of claim 24, wherein said solenoid coil is 
wound on a ferromagnetic core. | 



26- The device of claim 2 whiclf includes an aperture 
light to enter one end of said devtce; 



for 



TO 



a first mirror mounted tol the device and stationary 
with respect to said coil; / 



an aperture in said mount|ng means through which light 
may pass; 

a second mirror mounted t|) move in response to movement 
of eaid core element; and 



an exit aperture for ^ ^can ned "beam of light to exit 



said device 



27. The device of claim 26 1 wherein said second mirror is 
mounted W a. wedge shapisd' mfjunt and I generally parallel to 
said first fixed mirror permitting a beam which enters the. 
device to be reflected from jsaid second moveable mirror and 
exit the device as a scanned beam proceeding forward in the 
same general direction as the input beam. 



28. The device of claim 21, wherein the device is 
configured to cause the inpit beam to first reflect f^ said 
moveable mirror then fo^ said fixed mirror. 
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